im AVAILABLE COP/ 




Europalsohae Patents mt 
European Patent Office 
Office eurapnan des brevets 



(ti) Publiration number: 



0 398 056 

Al 



® 



EUROPEAN PATENT APPLICATION 



© Application numDsn 90io8oaa.3 

© Date of filing: 27.04.90 



© inLCie M04Q 7/04, H04B 7/26, 
M04B 1/40 



<£) Priority: 17,05-83 M 892371 

0 Dat© of publication of application: 
22.11-90 Bulletin 90/47 

<F) Doeignated Contracting States: 

AT BE CH UE DKE5 WQBGHITULU NL SC 

© Applicant NOKIA MOBILE PHONES LTD. 
P.O. BOX bb 
3F-Z41D1 Salo(Fl) 



@ Inventor Klama, ArtO 
$IIUnpa£npotku 8C 19 
SP-fl41S0 Salo(Pl) 



0 Representative- Patentanwalte schaaa, Salasss 
&. Partner 

Dufourstrasae 101 Postfach 
CH~6034 ZUrlch(CH) 



0 crcuit arrangement In a GSM mobll. Phone of «.* pan-eurcpenn d.gte. mobile telephone system. 



© The Invention relatac to a GSM mobile phone 
with a basic unit (10> provided with a memory (12) 
necessary for tltt* processing of speech signals (S) 
only, whereby the processing of the possible 
ctatasignals CU) Is carried uut in an auxiliary unit (30) 
cum acted to tho irttorfaoo (20). th* auxiliary unit 
comprising the memory (»*) required fui u« pro- 
cessing uf Ihe data signoUi (D). 
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Circuit arrangement in a GSW1 mobi.e phone of the pan-european digit* mat,Me ierfephon* systonv 



The invention relates to the pan-european digi- 
tal mobile telephone system (GSM. Groups Special 
Mobile), and more particularly to a mobile phone in 
accordance with the preamoie of claim i. 

Standards have been defined governing the* 
development of thR system and devices in the 
evolving GSM system. Some of these standards 
concern especially terminal equipment and mobile 
phones of the GSM network. Thus tne must impor- 
tant features of information transmission ar© de- 
fined, euch as the functions for coding and encrypt 
tion of the information to be transmitted on the 
radio channel In practice the information may com- 
prise speech and/or data. 

in order to ue able to process all kinds of 
information or useful signals that may occur, the 
'mobile phone must be equipped with sufficient 
capacity for this purpose, for example for the pro- 
cessing -of signals from a data terminal counseled 
to the mobile pliune. 

in the gsm system the signals are transmitted 
on a radio channel as "bursts" for each individual 
telephone, the length of a burst being 114 useful 
bits. The coding' methods for the signals in this 
system have been described in various standards*, 
e.g. in CEPT publications, and therefore these 
known details are not dealt with here. It suffices to 
note that depending on the nature of the useful 
signal, the signals are interleaved into several 
frdinva; of 114- bits. Moreover, control information 
(FACCH) is transmitted in parallel with the useful 
signals In the system. 

When the useful signal comprises speech, a 
predetermined time interval (20 ma) is divided into 
6 sMa, which will be trancmitted at different timflfr 
on th© radin channel. TTuis the interleaving depth 
for speech is 8- 

When the useful signal comprises data, a pre- 
determined number of data bits win b© distributed 
Into slots, maximum 10 slots, which will be trans- 
mitted at different instances on the ratio channel. 
Thus the interleaving depth for data is 19- (The 
interleaving depth required for data may vary ae- 
pending on the data signal rate). 

Tlits uhcuit arrangement muet be dimensioned! 
in accordance with the* extreme cases, because a 
mobile phone must be able to receive all kinds of 
useful signals- If a mobile phone is realized in a 
straightforward manner in accordance wlxh the ex- 
treme case, Uiere will be a disadvantage in an 
increased need for signal processing, memory. This 
will lead to an unfavourably high power consump- 
tion. The memory size also represents a consider- 
able cost item in a mobile phone. 

The oujetu uf Ihs present invention is thus to 



provider a means to obviate the mentioned dis- 
advantages. 

The solultun to this problom ie presented m the 
characterizing part of claim 1. Further preferred 
s embodiments are presented in the subclaims. 

The invention, is described below referring to a 
drawing where the single figure sMuws as a block 
diagram the functional modules of a mobile prions 
and their interconnections. 
r0 A mobile phone (MS. Mobile station) is gen- 

erally shown as 10 in the figure. The block diagram 
shows the logical function modules In principle Tor 
this description, and it does not directly correspond 
to th© physical ccnstnintinn of the equioment A 
is person skilled in the art will appreciate that th© 
shown function modules can be realized with logic 
circuitry in various ways. The control buses and th* 
signal wires sliuwn in the figuro may constitute 
parta of th© ©am© hardware dfrt* buses. 
*n The most important function modules of a mo- 

bile phone are: the speech coding 1, the channel 
coding 2 and the interleaving 3 in the signal trans- 
mission UirtsuUon; the disassembling of the inter- 
leaving and the channel rtecodina 4 and the 
as speech decoding 5 in the signal reception direc- 
tion. The interleaved signals of the modules 3 and 
4 are connected with a rate of 22 p a kbit's (Q3M 
standarO) to the U<uiamitter/receiver module 6 con- 
nected to an antenna 7 for transmission of the 
so useful signal (speech S, data D) on the radio chan- 
nel. The module 6 includes various functions, such 
as detection and decoding in the receiving Uinsc- 
Xion, us wwll <k> olher trnnariHiToaoivQ functions. 

The functions nf the mobile ohone are con- 

33 trolled with a microprocessor central processing 
unit 1 1 (CPU) connected to other function modules 
through the control bus. ilie CPU Includes * mem- 
ory 12 M the signal processing. A data terminal 
may be connecterl fn the mobile phone. 

4a The memory 12 is a random access memory 

or RAM, with a size determined mainly by the 
interleaving depth of the signals. (As to th© princi- 
ples of the signal coding reference ie made to the 
GSM standards)- When the length of the signal 

4R burst is 114 bits and the maximum interleaving 
depth is 19 + 8, the requirement for disassembling 
the interleaving is 27 x 114 = 30 /a Olts. and 
consiaering tne word width of -4- bits, the total 
requirement is 3078 x 4 » 12312 bits. On the Other 

so hand (B + 4) x 114 x 4 - 5472 bits would suffice 
for speech only (minimum case). The disassem- 
bling of the interleaving will use the most part of 
the HAM. 

The BAM ie also required for the interleaving. 
Th« maximum requirement is 27 x 114 = 3078 
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bits, tor speech il is only 12 * 1 14 - 13S8 bits 
(minimum caeo). Depending on the programming 
of thA mobile phone small amounts of memory le 
needbd Tor other functions as well. 

The basic Idea of the- invention Is to limit the 
size at the memory 12 uf the basic unit 10 in sueh 
a way that h will be sufficient fnr the processing of 
a speer.h signal, that is to nmlt il lu the previously 
mentioned minimum valuoc 

According to thn invention the oaslc unit ia 
provided with a connoulor 20 for a fast bus, to 
wtiiuh a date adapter 30 or an auxiliary unit 30 can 
be mnnected when required, Concerning the clo- 
nals the adauLfir 30 is connocted through the Inter- 
face 20 In parallel to the modules 3 and 4. Thy i ate 
of the sianals In this interface ia 22.8 kbftfe There 
Is a control bue from the CPU to the adapter 30. 

For the signal processing Hie adapter 30 com- 
pnses substantially the samo moduls* as the basic 
unit 10 (the function modutes 1 and 5 are nul 
required in ihe adapter, which will not transmit 
speech). A data terminal 40 can ha connected to 
the mbhila phone through the adapter in order to 
transmit data signals D. 

In accordant with the GSM protocol the CPU 
will recognize th« nature of the received signal, 
using the control signals transmitted on the radio 
channel, and thus me received data signals D can 
be swiLched to tho module 4 of Hw auxiliary unit 
30, and correspondingly ine speecn signals to tho 
module 4 of the basic unit 

According to tho invention a processing mem- 
ory 32 reauired ror the data transmission is pro 
vlded in Uw adapter 30, whereby the CPU will see 
mic memory as a replacement Tor the RAM 12 u« 
an extension of iL In this caae tho eiae of the 
memory 12 may be e.g about 7000 bits, the size 
nf the memory 32 being abuuL 1C0Q0 bits- Thus in 
the basic unit a coving of about 900n bits (3 
achieved 

It should be noticed, that tho eaving of memory 
may also be considered concerning me read-only 
memory (HUM), whereby a memory sire required 
Tui speech prococcing only is left in the basic unit 
A memory size required by tne resuoulive data 
signal D Is provided in tho adaptor 30. 

In a mobile phone according to the invention 
substantial cost benefits are achieved, duo to the 
reduced number of components in the basin unit. A 
smaller memory also consumes less power, which 
is a considerable Benefit in a mobile phono de- 
pending on battery power. 

The auxiliary unit or tne terminal adapter 30 is 
provided with the required amount of memory and 
other functions in *r.r.nrdance with the respective 
data Signal D- The terminal adapter may compneo 
a separate unit, which is connected tn the basic 
unit through the connection ao. fur trample with a 



cable. Alternatively, the auxiliary unit could to ar- 
ranged oc a component and/or a circuit board and 
connoted directly to a connector inside tho basic 
unit 

Claims 

•\ circuit arrangement in a GSM mnhlla phone 

to with function modules in the transmission dliawian 
for the speech coding (1). the channel coding (2) 
and ttw interiooving (3). ^d Th« respective function 
modules (4 - 5} in tne reception direction operating 
in the ulher signal direction, and a tmnsmrt/receive 

is function module (G) connected to an antenna C7). 
characterized in that fur the function modules (i - 
6) in tho tranomiceion and recHptlon directions the 
basic unit (10) of the teiepnanu is provided with a 
memory (12) iwcessary for tho processing nf 

za speech signals (S) only, and that the processing of 
other DOSSidie useful signal* (D) is earned out in an 
auxiliary unit (30) connected to th* interface (2(1 MOT 
the basic unit, the auxiliary unit containing the 
Tuncuon module (2 - 4) in tho transmission and 

23 rccoption directions respectively and memory (32) 
required tor tne processing or tho said other useful 
signals (D). . 

2 A nirrjjit arrangement according to claim i, 
charactered in that the functions of th« hasic 

aQ unit (10) are controlled by a microprocessor cwniral 
unit (11). connected to a memory (12) for cignai 

pruwessing. . 0 

3 A circuit arrangement according to claim z, 
characterized in that the interface (20) comprises 
a fast bus interface. 

4 A circuit arrangeiiiwiil according to any pro- 
dding claim, characterized in that The siflnal pro- 
cessing memories MS 32) "™ random access 
memories (RAM). 

44 6. A circuit arrangement according to any pre- 

ceding claim, cnaract^. ized in that tho rate of the 
signals (S. D) transmitted throtiQh the irrterrace (20) 
is 22.8 Mnit/s. 

e. A ciruuit arrangement according to any pre- 

43 coding claim, characterized in thai the otner use- 
ful signals <D) are data transmitted on a radio 
channel. 

7. A circuit arrangement according to any pre- 
ceding claim, characterized in that the major pnrt 

ao of the signal processing memory (12: 3M Is con- 
cerned with channel dedecuuing and disassem- 
bling uf the interleaving (4), the size of thfi process- 
ing momory (15) nf the basic unit (10) being less 
than half tne size of Uie processing momory (32) of 

3 * the auxiliary unit (30), when an interleaving deptri 
of 13 is used for the useful signal (D). 

8. A circuit arrangement according to any ore- 
ceding claim, characterized in that thy auxiliary 
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unit (30) ia a plug-in unit to be connected 10 the 
GSM talepnone. 

9 fi, circuit arrangement according to any pre- 
cGdln'o daim. characterized In that the auxihary 
unit (30) is a separate terminal adapter for a data 
terrnS (40) to be connected to tne (33M 
pnone. 



70 



20 



3t» 



50 



55 



4 




European Ptttont 
ortfco 



AVAILABLE Cu . 

EUROPEAN SEARCH REPORT 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Application number 



EP 90106085,3 



ftetmrt 



CLASSIFICATION OF TMC 



MACHRICHTKNTECHNI5CHB ZBIT— _ _ _ 
3CHRXFT * vol. 41, no- li* 19BB 
VDE-VERLAG , Berlin 
MANFRED BfiHM "Das mobile 
Funkt els fori im Aufbruck" 
pages 612-617 

* Fig. 5 « 

BP - A2 - 0 295 373 
(KAS PARIAN. KASPAR) 

* -pig. ia-4,7,18-20b; page 
31. lines 1-14,35-47; page 
22, lines 33-45 * 

F.P - A2 - 0 1S9 62 2 
(ANT NACHRICHTENTECHNIK) 



K 04 G- 7/04 
H 04 B 7/26 
H 04 B 1/40 



1-4,6, 



* Fig. 3; page 6, column 23 - 
page 7, line 21 * 



H 04 Q 
H 04 B 
H 04 M 



Tiw p*«3ant M«rcn ropo* n*s dmi 



! ar<«o up fo* *n 



VXEMNA 



Qiti oi completion of m» »»rcft 
24-08-1990 



DR63CHBR 



CATCOORT CT OTTEO OOCVUENTS 

X : DaniCUtariy r»i«w«ni ir t«kan figw 

Y 1 Mrt»o*l*rtr ntW»niMeorfiblnwrf-nft«iolK«r 

A . |«chnolOQfC4ie9Ckground 

O: non-wrilfifi disclosure 

f> : irmnncdUic docunwu 



E : aartisr Mfinl d5cunwnL bul puU\>*h«t on- or 

after th« fiimfi d»io 
L : doeumwiteitod lor otlMf reasons 
& «sW*r of lh« sanw p«t«nl Iimiiy. corresponding 

deeuwufl* -. i — 



